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(54) DESIGN METHOD FOR VECTOR QUANTIZER AND VECTOR QUANTIZER 

(57)Abstract: 

PURPOSE: To provide the method minimizing average 
distortion regardless of signal distribution in the design of a 
code book. 

CONSTITUTION: A code word is Copied 1 or 'lost' based on 
the 'principle of equal distorsion'. For example, when each 
code word is selected at a closest vector, a distortion d(x, y) is 
integrated (103), and when an input data number (t) reaches a 
number T (101), an adaptive degree is calculated (105) in 
response to an accumulated distortion gl(=£d(x, yc)), a copy 
of the relevant code ward is generated in terms of probability 
in response to the adaptive degree (106) and a new code word 
group is obtained by adding a random vector to each copy 
respectively (107) and the code book is revised by the code 
word group (108). 
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t kiO&frtfi&HcteZ*- YV- KSrflfJlBa- Y7y 
HfJlEftifi^y h /vi SUISSE iKg^-CflJiE = -K 

fTft5^y h^fl;^b«©ia:tf*iSfe(i*5V^T. 

Wtftflffi)S^«(-JS:c-CSg[=- YV- Y<oWM*±& 
fc>S8(FlE=- K:/y y t-f -SHSfimt ^ft*P$^ 

[11*52] «K^XS(i*3^T«-3- K7- YZ. 

•cfct). fltiiESScD^^fltiissia^exs^ff/.c^w 

iO=i- K!7- K©»(^ U^t><D-efc5S*« 1 KIMS 

* b (O&W&McftZ a- K7- KfcttiEa- K:/y 

fTft5-<y h/w»^b»©Rlf*»K*V^-C, 
flrtE&IEXej;:, IWB*3-K7-Kri:fca*3-K 

• mmxmt , mesjs • awia-e^at 

«ffc4*WB3- K:/y* if 5H*fXSt*sft«l$^ 
ItCXS • MHXSfcitmBJStrxai:!*, ttEMM 

^y h/wx-^rofi^sao^ffssicsufctt^ 
a*. 



• tHSSXg >Mt * P StTO a - K 7 - Y<D»\zm U 11 1 <r> 

oM«^5^t^ii-t-5»sxsts m&#mznfc& 

t> hfcSSoit^ KWfE a- in/ y 

yasffl;f$*K 

WISS«XS!JS«rES{fe^ y * i KSI*T $ *t 5 r i K 
<fc •) ffjiEIi&y ? * r b \c WI23 - y y ©RfttSfc 

y 7 h A*T<t»©Kiraife. 

[S»#JS6l WRfi©3-K!7-KA»P>*S3-K^ 
y yfcfitfH"* 3- K:/yy SaS¥Rfc, SftWlcA^ 

5a- K7- KSrflttffia- K^y^«o«f^e>a^LT* 
Y>vbm&*b\zM'S^Xim.a-Y-fv9t% 
Bdie=&3- K!7- KO#* lcov^3BC3- YV— K*5 

©88Hitc£ c-cai&asriiffl uiifBaus«»cjs era 

fc*3-K!7-KtL, M8B«-Sffc'i3-K!7-K«rt 
o T *fc ft = - Y~f y ^ t L--C«riS 3 - y ^ IE®* 
SK««p$Hfc 3- K^y ^ ^H«ft5 t>(D-CS>* r k 

y =>-K^y yfBlS¥at> -IftWlcA^ 
K&fl&IBa- K^y ^ ©fd'baRb'C* 

fi^<y h/viirlSS*tlcS<Jv^-c«riB3- K:/y*rt 
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MIE#fffc*3- KC- K*rt>o-C«fc*3- K7*y * 
[00 0 1] 

imm±<omm#®] b* 

■KBtt*. 
[0 0 0 2] 

0 : R k - Y 

it. 1$frM&Yl±, NfiroftS'** h/w^b**^ 
Y= [y t | i = 1, 2 N} -efe5„ y.tYii, * 

±i&<£>k&5c^-* y y KffiMR k *a*v*< «» 
o£tto&lWfl«>&&fl* («»ffiM) S x , S 2 ,..., 

[0005]^ hA*HIS©ttflM:, A*-** h/Hfc 



flF#flrt"S*lfeO— 3fc Lt\ r-A*Ht (vector 
quantization ; VQ) dS*>5. r.«V<* h^UHHfc 

®1ry://P£*£*P&5c©l$WA;*K<^ h/V/fc-f 

[0003]^ rvHtf-fbtt, kRjna 
!> y KffiWR k *»feR k ©»3MI6-Y'^)9«Qfc U 

[0 0 0 4] 
[*1] 

(1) 

[0006] PIX!^^ YAf— 9 xSra-K!7— Kyi 
■ej|£©L,fctt©S*.«rd(x. yJii-St, 
Dtt*£;-?£S&}i&. 

[0 0 0 7] 
[*2] 



D- = £ ( s d(x,9i)p(x)dx (2) 
<=1 1 (=1-' ^ 



!) y KaiWR k O«»ffilHlo5t>3-K!7-Ky 1 

(x)fi, A^J"** h/Wx©tt*»*T*)5. M*d(x, 

d(r,i/) = Bx-tf | r 



[0 0 0 8] 
[*3] 



(3) 



[0 0 0 9] tC5t?, =»- K^f* ©3*8^8: £L 
^(DiWiMa-C, (D#n;>fM (2)8 



•bft$M)*foZ> (Linde Y. , Buzo A. , and Cray R. M.,:'A 
n algorithm Vector quantizer design", IEEE Trans. 
Comma, vol. 28, no. I, 1980) . bZ-Ztf, Ztlb<0 
^B«itt©fc»0»«r^i85«*#-C*>«fc». #<© 
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t S. C. , Krishnamurthy A. K. , Chen P., and Helton 
D. E. , :*Competive learning algorithm for vector qu 
antization*, Neural Networks, 3, pp. 277-290. 199 
0) . rr-C^flt*Battt, #3-K7-K*#LV^« 
&-?MtWh<9 h/wiftSipK-f 5fc*©3-K:/y 

10 0 1 0] *5t*3S^#e>tt, (Competitiv 
e Learning : C L) T**9 XMCHIM ' 

- 2 9 4 6 0 8) . 

SB&ttSr^Ut. C©#K¥4-2 9 4 6 0 8»;:^$ 

fEttSftSo *l-c, ^*3£*e>*tfci^ifflraiH-e, eb 

[0 0 11] 

rate * t> wa*D#*/jHii!UWi-* t ^ 

5»Kttfc<, Wfi*©*»tt«:/JHi«r(IMEi-*=- 
[0 0 12] *»WoaWtt, h/UfrHfcfcastt* 

tOBtMfBfrJ&fliLfc'** hA**fc»MWW8r. 
[0 0 13] 

[B&BSrflffc-fSA:©© 2 ?©] «IWO*l«)^ hA- 
*TftB0>Rtt*tt (111**1, 2) tt, TefflBflO 

* LttEM*'*?' hA'TW i©a*#*/Mtft53- 

* HA-i-fSSftXgfc, t&WKEflk** hA'fcttEB 

* t ics-sv >T«riB3 - K:/ y * © 3 - k 7 - k &m 
fcB©flMEB*©jiittB*&&u bbbexbic* m 

Efi*©»B«fcJS U-Ta^S4r»ffl UWEBJS«lcjS 
CTiStta- K7- K©BBBBB1- SBKSufcXS 
i:, B£BB^XB^dly£LfcBE£BSK:*;ft j e*i 



itfBBJOfXBi:*, WEBB^* h/w? 8 -*©^ 

[0 0 14] *XW<D%2<D'<9 l»A*Pfc«©Ktr# 
S (f&#Jf3~5) 14, ffttlM03-K!'-W>fe 

^TBBwfiltt'** h/^-#©4MrfcJ*bBEWB'<y- 
hA^-* i ©fi*tfft/hKtt& 3- K7- KtrBBa 
-K^y LTBiEB'ty- r-A-fc-fSjtR 

ISt> lifrB*jfiB-<* hA'fcMEa^&IUWWcB 
B3- K:/y ^rt©3- K7- K«rS»:«jE-rS«EX 
B&B#U lttE«*»*K»*i-6lttB3-K^y^ 
©KtrBfffci"** hA/itffl»©Rtr*ttfc:l8V*-C, 
BE&IEXSt::, IWB*3-K!7-Kii:fcSB3-K 

§*5«B • tBBXgi, lWB«S • ^«XS-e±^L. 

3rfc#3- KF-KiU BE*=»-K!7- HfcfcoT 
«f it ft MB 3- y * fc -t 5 SB XS t #f«0 5 ft, 
BE4t» J: tfttEJIBlBi:;J*» ffiBWM 

-<9 h/U7*-*oll3%»W«b»9fB»fc«Ufct#K: 

^T$ft5. 

[0 0 15] *BB©« 1 hA*Tfb» (B#H 

6) (4, #Bffl©3-K7-K*»6>ft*3-K^y^*' 

K:/yy-EB¥R&, aWaKA*"** h 
A^A* LltrEA*"** hA'iosWir/MciSa- 
KP-KfcBEa-K^y^O^&BBLTfSfiB** 
^ hA'fcrsaBWKfc, «B*iE»^^ h/HcS^ 

H/vtfltrBa*fci;:s<Jv^-cs(rB3-Kys'^rt©3- 
^ftSldfcv^T, MB* 3- K7- K«** lcov>T^ 
^©«rBa^«r-?:tu-?tt«» LT BB-f 5iD»¥SSr*- 

jWffieRicaufcfcfcfctt, fl(rB*D^¥©«:#^L«rB 

K7- K^fc fcSBa - K17- Kfcov^T©*B 

a^©jga«i-jc: c-ci»cs«r#tb LitfrE»sana£ 

■C*fcft3-K!7-KfcU WB«-»ffc*3-Kl7-K 
«rt>oT«ffcft3- Y-fyfk UTflilB3- hVy^B 

tt#s^«« ! $^fc3- y 9 &%.m-rz t©T& 

[0 0 16] #381*1 ©» 2 ©^ 

7) tt, ffM©3-K!7-Ha»fe/<*3-H:/y** 
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r A'i #11E£* fc tc£-c$V ^TflftlE= - Yzf v 9 rt© a- 
YV- K&Sfc&jE-f 54££#&i: SrW-fS'*:? h/H: 

V- YZb K7- KfcoVvt©«Wfr36*K:j£ 

\zi^im^t£7>tr^9 h/ufcJMfL-ciffcfta 
fcfta— Y"7y9 t LXtm="- K^y ^B«#afc« 

[0 0 17] 

©!|$K¥4-2 9 4 6 0 8\C^2ftZh<Otmmi£'M 

iBSS'igSKiJ:* *>©-?*> 5 Jtflt£)Hift©fc© 
©gipiftSlipiaMt^cJIftoTV^. -fftfe*># 
36ET?ri, ±»©"«?tt#]iS01""Cra:ft<> "$£*iss' 

±-C©=-Kl?-Ktt>fco-Cit^t<^L< (D t 
= D/N, 1=1,2 N) fcfcSJ^tta-H^y 

[0018] -r%t>*>*xm<Dm i ©-<* hA*Ht# 

KSil*:i*©S*fc«J|tl/C*l<. *LT, §1IM* 

Sl*©l8«ffi (JR&aft) ©*#tt4*/hB«**K' 
JMT &'iH«"fcfx4oT4r=»- K7- K©*»*fft* 

KK*f LT Ii*©sasi4l-f£: Cfcft©S*iAS^ $ 

D*=2C(fe,r)JV- fl ||p(x) 

rr-ce = r/kt?&9, rtt//^©**-?*)*. c 
(k, r)ttl:^b«*ii"?tf*v, k, r-eft*a«fnjfc 

5. fc«U -«©k, rlC*fLTri, C(k, r)©±Eg 
ffi©**s»*»o-CV^5«lfC, SB©fStt*ft|-C&6. 
C(k, r)!4, «T©»»fc*5V*"Cfi55-et±ftV'>©-C, 
ltlli«*l*T«. 

foMI.-f/Wif*) 1 

Ji8E©TBHlD*tt, 3-KC-K (ft*"*? hA-) © 

[0 0 2 5] 



#£jftLftir*J: r©i5lc*iiJit't'm»'Sr 
trft5-i:K:J:!>> a-K^-Kyifrfefe-fSa^Dj 
i5^-c©=- K?- Kfcfrfcofri: rf: < SSL< ft 
5. r©i&-g\ =>- KC- K©«K©fft*tt, Si^Wlc 
*Tftfett$. «Sf©»£\ a-K!7-K©^»tt««© 

stI«•c^^buftv^J;5^-■r5. sh*"** h/^- 

^7*f*7 f -^©«sp»*tpi«©t>©-efcsrttt, « 
9*-et)ftv\ 

[0 0 19] jWBW©^©"** h/W*^-fblg©Ktf* 

±xmmtsih,1ttZ\c. *:<»t%<n&^-Y7-YZt 
©<M«*©*»ttft*/hBBff t 
^ftoT#3-K<7-K©ffi&&ffr£U WfcttfcmK 

ofc = - K7- K^L-Ctt*©^- YV- KSr?B«S 
*, ±»4U-C©=-Kl7-K©l*»«r»oJ:5tei' 

s. ^©xmsr&aiRm^^fcSHss-eiftOjg 

USVMbttSr irlcft-5. i©J;5£> fiiSMt" 4 ^ HA 

=- K7- Ky id^^CSSB^SI^DidS^-C©^- Y 
?-KlCfcfcoTifi&WIC^L<ft>K *ift=«-K!7 

[0020] c©'^^a*ics^< =-K 

[0021] Gershott, p ( x ) *S+^?t 

hA©») tc*|-u-c, ¥$£*D*©Timas&©>$;& 

Wfc-f i t SrS^WI^^ Lfc ('Asymptotically optima 
1 block quantization", IEEE Trans. Inform. Theory, 

IT-25 , 4, pp. 373-380, 1979) „ 

[0 0 2 2] 

[»4] 



(4) 

"[0023] 
[^•1] 

[0 0 24] 
[»5] 

(5) 
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[00 2 6] « ±<&MfcHtiM6 p ( x ) as»Jftftl§^fc:o 

j(x), j = 1,...,M&U i#B0^9^^rtfcttnj 
©Jt*t?3-K!7-K##ft^«»#fc#it6. (3) 

AT 



[0 0 2 7] 
1*6] 

/=i 7 

[0 0 2 8] 
I2&7] 



/dii.-.n^-Xn^lpWI i - f min 



[0 0 2 9] 
[*8] 



(6) 



1+* 
[ft9] 



n i * = (l*/(r)| J _) ,+ VZ(l^WI-L) 

$>tL\£. j#B<D*9**fc (n/N) 

bfcs*/ha*»#6ha 0 «*s 1 <J> -e©fi*D 1 <J> 

So 

[0 0 3 0] 



i 



(7) 



10 0 3 1] 

[Ski o] 



tij*N 



«- 1,2,... 



D CJ V (n/N) f*jKJ:6ftV'C* 
[0 0 3 2] 6Lkeaifc*b, «fi*Jrai*3-K^y 

[0 0 3 3] iC5-C, *36^cD#«-efc5±JS<0'# 
fc«rfT& 5 IMtt^^ FA-r-* 9 

[oo3 4] ^^^*3tt5'^^a*tt. a 



(8) 



g © * 7 * ©BHitt? 5 -* <z>1@»tt: P j J>i <t o Tfi^tttt 
[0 0 3 5] 

&&mvx®i9i-rZo Bin. *%m<n%i<Dm&M\z 

[0 0 3 6] z.<o^ h^&^imi 0li, 
-*#A;fc-f SA^iS^ l 1, ft^HbttmSr^-ffilcffl* 
•rSfcfeOffi^B^l 2, A^ffi^-l 1 K&$£;h,A;*J 
Lfc^* h/l^-^Srg^bUTigSSrta^^l 2[z 
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D (aS«J#^) i*©3-K!7-K«>-<^ WHI 

Ky 1 K#Lt(y lli y 12 ,..., y lk )) fcfclMftUCi^ 
So *fcStUKB5tt:, iHI»7 f -^^SP4^e)^Iil» 
t 5 -* £ K^y * 3 lcte*fc£ft,*:3- KI7- K©# 

[00 3 7] Sim*^— 7 tt, 03 J: 5 

$ 5 a>e> 3- K© I D t t »as 6>nr t 
una) -rsifcic ffl»ji^-^7»t«o* 

A4IU «*o^»lcLfc^v^=i-Ki7--Kfia*»2|c 

frra. *LT*jE«6HU AaUfcP*5W«>»# 
*>5fcK:*ofcfc3\ ®^SD»7 t -^7{cfB«Stufc 

3-Krilc»S*S:»IHU ©JSlS«fcLfcaSoT# 
3-K*-K©*IMr£*U tB(S*wfc="*-Kl?-K 



[0 0 3 8] fclc, #3ttfc«0lMP*BB407n-^ir 
[0 0 3 9] a— K7y* 3K1I4, ^»S«>e>ix*:* 

[0 040]^ **A*+8fc, ^co^* h 

AT*-***, g^ra 1 £ p*?*-* 4t\v£h 

Six, BME^-^xWfcu-cfilHWBSfcabfttt. 

i d^i^N) oztiztitAX Litwm?-* x (t) 

i U »*S^=»—K17-K 

1) o i-at>fe, 

[0 04 1] 

1*1 1] 

So *L-catfffl*iifc3— K^-K^iDtfa^fl:* 

1 &0^»6fc3§fe*l, 5B*d(x, y c )OitdStfE8B6 
iJiafeJtS. i^fMHt Dlcg^ 

[0 0 4 2] &jE8P6tt, Pft|^-*0j|lttAA 

*»if5*»*r*-fP^<* (^^10 2) o 
[0 0 4 3] t^T-CfcS#^^^> ^W'T-^VW 
l^vCA^Ufc I Dfc»Jfc^5*»§gfig c fc:£*d 
<x.y 0 )«riDlH-6 Ur^l0 3) . *LT, ft* 

- KSHIKE • ^Sf LT 3- K^>y * 3 Kfetfrf S (^r 
^104) o 

[0 0 4 4] 

[*1 2] 



[0 0 4 5] 7f^l 0 2"C t =TT*$>i1tm [0 0 4 6] 



£\ ttUGn&Jsu&T-'fM &$m\sX* #3-K 



[&13] 



= , for 2 = 1.2 N 



Qi 

Eg; 

i 



(10) 



^V>T»jE8S6tt. H»d»F>*5EK [0.1] ir^T 1 (0 0 4 7] 
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9i, f-1.2 N 

lc«k-oT> &mt&. m»C«fct»EW [0, 1] 14, s 
S^HafiigifcJtWUfcNfloSB^KB (I ». 
I 2 I N ) ft^-OS-=-K7-Ktc 

ntzvaam (m t b-rz>) zmmt-rz (m t =o, 

i =1 L) . ^L-TEK [0, 1] K*M-6-*a 

**N«i4s*. ^©^*oaa (e [o. i] ) fc 

*TU ±Ji©»»K»J (li=0, i=i N) ©^ 

«- mi + l) . c*t|c£9, a- Kr7-Ky !©«««© 

[0 0 4 8] 
[fl4] 

»!*<0-*<«>+*|<*> 

rr-C6 1 (t)eR k ti, || a 4 (t) II < II y,(t) 

y^l 0 5~7r^l 0 7lC<fco-C, =&=-K?-K 

[005 1] * UT, DIESIS 6 14, K7- KKSf 

L-C5JP»y-^7«r«I»fl:U Uf^l0 9) , 
±i£©firm2T£ftALT , «ta 

£#*T-f£>. iit*T»C2TSrf^AUft:rili: < t*), A 

a-r « RRf-* ©*«r»# 2 t ufciMrciw 

iE©7?y/l 0 5~*-r s^l 1 0fr'fft£t>tiZ>Z 

[0052] rrr, toaaicov^-c, jW!**if*c 

SIMi-S. a-K!7-K©ft#7«-C*>o 
±tf5. r©BWSfC7«©=i— H!7— Ky 

ic^i-to-cfcofct-rs. rftfcStt-s*rfc*=»-K 

!7— Ky t *# 111 5 © (B) $ tuT V > 5. o . 

0 -C* o fc 3 - K V - Km, m 4 , m 7 (C*t L"C tt«|«* 
ffr£$ivf, »Bf&*;i*4 0. 2-eifeot-#^t^c 
fca-KP-Km^tfLTttaROfMtfffrfcSivC 

[0053] fcic w-ow&f-tv&rt-ba-v* 

5^©3*SiB®*:o^-C, #3IJfe0!I©#ifci;:S-3< t>© 
fc, ^&4Uiaicg<K&3fc©;fri£lcg<5<fc©£&it 

TI4, 0 6 (a) 79SR« 1 ftjWWfi&fcffl Lfc. 
r ©#;fiil4, EM [o. o, l. o] ©M©ffit©ffi&£ 

a2o©-«aR©««rir*u w-*-e#fc»*a»&K 



Em.-AT 

«««©=«- k 7 -KowktMnitt 

t*b4V\ *U-C, #=-K!7-Ky t rtl!:, *© 
*<9 h/n8rf^j*1-« 0 6) „ £©(#&■? 

[0 0 4 9] ««*ftfc#3-K!7-KK»U 
KTw^fcJioTR/hfc/A'A©?:'^'** b/Hfc-t 

?yi0 7) . City,* (fcfc*Ui=l,...,N) 
f4, «ffc*a-K!7-KOaHWrT?*>5. 

[0 0 5 0] 

[Si 5] 



(11) 

M [0.2,0.4] |5-|W6 £ifcJ:o 
T#fc„ PI«7 f -^S»47 OOOtUfc. a- K 

17- K©«»NW;1 5tU «■=- K<7- K©*JttR* 

-*tco. 3 5 1 vit 0 me (W\c^L.-/th<oti^mmm 

fcJ:»*SiiS**U H6(c)ttft*o*ftl!:J:6* 
Si§mSr*L-CV^5 0 dixe>©0-C, »Ettlt4l$M©J£# 

[0 0 5 4] idS-C, 1 ft7C©&g-(C»4, iS(2)©¥ 

*&Si*D©*/JMli:-tixfc*fl£:i-53- KT7- Ky t © 
*MMMUB*RRttKJ: t>#*£r tas-es (Max 

J. ,; 'Quantizing for minimum distortion*, IRE Tran 
s. Inform. Theory, IT-6 , pp. 7-12, 1960) , SSMt 
tWtke^Bftit'fcS. H6(a),(b)t*SV-C, E*© 

[005 5] ^Sffi^llc i 5te*Sr^1-B 6 (b)T?f4, 
a- K7- K©ffias«»«U:*ifiLTVK«*«:«IB-l? 

(fiJfr&LTttnJIMMKrSUI!) Sr^WL-fcti?., S 
BMi©2%eiT©B^fcV'»5ffift-CAff/j:ilS#as#P)H 
ft. fl6*©3WaeK:J:5||*tr*-J-Bi6(c)"Ctt, 

*s, *^Jfi«a|lcS^<06(b)»cfc-v>-c, ^tt^»»i«*s 

[005 6] «fR 2 OMMD »K, **^©» 2 ©H 
*«(*:ov>-CRW-rS. 0 7l4*»^©^2©^ffi«a|lc 

h/H:-^k;«©«^**-*-7 f «s'^H-e*>5. 
[0 0 5 7] r©^<^ h^ft^k«2 0f4, Hiin^u 
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JMB2 5^:^l^JE»2 6oflb^^*Jlfto-cv^5. m\z& 

[0 0 5 8] 2 5Wt % |Iltt7 f -^^SP4^e> 

h/utU *©a-Kl7-KOID«r«]E«2 6t»^ 

* &0>9*fc*]EfB 2 6 5 tC«f&£*tTl^ 0 

S&IC, 9W-*tt2 5Bu ttCBUf-^Srffl^ta 

*) fcgttJU *=-Kl7-Kri:©»»a*«BE« 
[0 0 5 9] ftjEtt 2 6 fctt, §B^3l^x-^/W2 7 # 

- m I D tmi:, ft 

*0#ttKLfc#V^3-K!7-KflaW2lcr**^b 

*.n±aoa:(9)) . *lt*je«2 6H\ &-C0MM1 

^yi/2 71c«MBU (2)^9^7 L -^v2 7^lcft#j$ 

s(m) 

BUT, filTofWd). (II)KJ:*«a[ttft**«r*» 
3l03-K!7-KK»i-*1l««k (uj ; j =1, 
2 N) (^^206) . 

[0 0 6 4] ^W(I) : j#I© = - K7-K yjfc*t 
U [hj-s(m)] (= Uj ) fcfc'U 

[a] ria*tt£ttv**ft>SftJ:-*-S. 

[0 0 6 5] 3MB (II) :±"C©3-K!7-Kyj (j = 
1.2.....N) KSfU hj- s <m) ft i)©* 1 

[0 0 6 6] 
[fl-4] 

s(ra) 

s(m) - £ 



[0 0 6 0] ftlc, #^0¥©»itfsfcovvCB9©:7t» 
[0 0 6 1] zx—y-fyt 3lcte^*j£*e>*t;fc&©=' 

mfcBMw-^ x ( t ) t ltsiuh* 2 5 ea&tt, * 

)fi#'<* WWy c #fc)£$ixa (^7^2 0 1) „ & 
195 2 6(4, lB»«(9)Kl/fc#oT«H^? hA- 
y 0 fcttfc1-6a-K!7-K**jE-JE*rU a- 
y*3te»ilfr*3 (^xy7*2 0 2) . -tLT£T©IH 

rtM^SftS (^7^2 0 3) . ^©W*?*-*^ 

2 0 4lC#frf5. 

[0 0 6 2] ^79^2 0 4T?tt, ^ff^Sf5 2 5tCfco 
*H-«»»fi***a**t. K7- 

(X7?^2 0 5). j j#@©=>— 

TNJb3£i*^L-C^3. v «i.o) tt#A©3£* 

■ On) I*, m@i©l»t)5gUC*S»tsa«'ma»!|*3 
-Ky-KftSr^b-t-tW-Cfco-C, mi tt»colc* 

[0 0 6 3] 
[*1 6] 

(12) 

[0 0 6 7] «±©± 5 fca-K!7-Kr &©£»«* 

##©&*vfce>, asifflm* 5 o-r^^t)Uj=o-c*)5 
=- k>7- k*w»* £iT©*&a©*ya*tJfea»e> 

Bfc*-f3 Wj-7"2 0 7) . *a-K!7-K 
yj©«SHB»Ujk:UfcASt\ «•=»- K7- KK# U 
II « j.ill< II yjll*5?V^A<C«|(|^ hA-6 J(1 
Cfcfc'Ll =1, 2,...,Uj-l) «rilD»-rS (*^s> 
7*2 0 8) . 3-K17-Kyj©ifi»fc«- 
Uj-lfil©S*^ h/w mm &£MZti1tZk\z. 
tt*)s K7- K©5fi«te-t©SB5HI*©**fffl»c 
Jt«Lfc««*E«*ixfcitfc46. r©±pJCU-C 
»6*bfc«««riffc43-K!7-KiU !ft»©Sfc4 

tot, 9 3^SrH«rtS (^7^2 0 
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9) . WKZ>i@»as&3-K!7-Ky jKttL 

-K!7-K±#o«*r4DERIIIi:*t>6*v\ £t±<*>4 
it lift*. 

[0 0 6 8] «Sf • ffiSSiSicovTIIW** 

*;h,-e*v©8B5m*tf s 0 l o (A)lc^Ui 5ft tco-efe 
cfca, s (m) = 7t?fo5i:-r5, mtd^-fSfrfc 
ft=- K7- K#0 1 0 (B)lc^£;h/C*5 9 v Uft&Jf- 

[0069] mc. m-mm^-t^m-* =>- 
th:, m 1 1 (a) c^-r^a^ft i »c7c5>«^ffl l 

fc, r©#:fci4, EM [o. o, l. o] ©HB©ffig:roffl 

e>EM [o. 2, o. 4] \cm-r*h<o&mm< rtK 

- Kt7- K<0*g|fcNI41 5 t U K7- K©WJI8 

«4r-#U:0. 35iUt, El 1 l (b)tt*JHMIK£S 
^SiiSSr^brv>5. 01 1 (c)tt^3lEO*-fetcJ;S 
^Si§eSr^tr*3*), ±j$O»l^*te0!|-CI26(c) 

14. #=-K!7-KO«fc#«M-6. HZ* 01 1 (a), 
(b)K:fc^T0f>(O£*SH4, 06 (a), (bHc*Stt5(D®-& 

[oo7o] ^mmncii^mmi^rm iwu 
asm© 2 %ur<ommt 9®»-t&#&jg£a^e> 

t&lE©;*fe[c4 3*£;&£^1-0l Kc)-? 

t). (Mmvatf l t *arnft v n r i t r ^ 

5. ft*5, *3Ht«fc£-*<Hl 1 (Wfcfc^T, 
[0 0 7 1] 

aKS<JV>T, 3-K7-Kroif»J3.fctf?H*8!««rfi 1 
ft Sri (£49. #*ro*a{i.f£Kfc>1\ 



[HEro«i*ft3iW] 

[0 1 ] *bw<o»i ©HfteMcfctta^* h/v*T^b 

[0 2] 3-K^y^O«fig«i|S:^-t-0T?fe5 o 

[0 3] 3to*?—7A*>mtMl*ft+ti*i>&, 

[0 4] 0 1 tc* Lfc^* h/vS^ftSwKf^^RWi- 

[05] »l©IW«fc*sft6 3'-K!7-K©««iiB 
^^50t?*>5„ 

[0 6 ] (a)l4?& 1 ©Hlg^llcfcNtSil^-^OSS^ 

bl (b) 14(a) \zmi-&m&&#i5&^-tmm : T 

fTftofcttift&^-f0, (c)tt<a)K*t«*«*»*Sr 

[0 7] *:^K©^2(0|liSCT(ci3H-5'<^ hA**fl5 

[08] SS^^-^/KOW^Sr^fS-CfcS. 
[0 9] H7K:*l,fc'<* h/vfi^-{bllro»^«rKW1- 

[0io] %2<n%mm^»i>^-Yv-Y(oim' 

[011] <a)tt*2©JWMl!:*l*aittl^-*©* 
*ttftft*BL (b) 14(a) fc^-f&^£#:ftt;:#L-C* 
»W03SrttcK J: 9 3- K7- K©¥W£fTftofctfc»& 
^•t-0. (c) 14(a) \C^MWB!8l&lB&m*mm7 ! -fr 
\cttVXft*<D*m\cj:*) 3- K!7- K©¥l£?Tfto 

[##©3i9n 

1 fi^ftSB 

2 3-K7-K«#8? 

3 n-K^^ 

4 mn^-^ffiaa 

5, 2 5 

6, 2 6 «]E8& 

7 Wn%"r~ZfjV 
10,20 *9 WH:^-{fc8& 
1 1 A^SS? 

1 2 ttWJS^ 

2 7 gP^^^-x-y/V- 
101~110, 201~20 9 
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4 
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9-K 
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0i 
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0z 
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